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(54) Steering Coiuinn Assemblies 

(57) The invention relates to a steering 
column assembly and to a steering 
column apparatus In which the 
steering column shaft 3 is located 
within an outer tube 6 by means of an 
alignment bush 1 2. The bush 1 2 is 
resilient and includes means to 
restrain movement of the bush 
longitudinally relative to the tube, and 
includes projections extending 



between said bush 12 and said tube 6 
to restrain the bush means from 
longitudinal movement relative to the 
tube. The steering column assembly 
and the steering column apparatus 
may further include a housing 8 
attached to a frame 7 of a vehicle in 
which the steering column apparatus 
Is located and the bush means or 
another resilient bush means is 
adapted to support the steering 
column apparatus In the housing 8. 



The drawings originally filed were 
infomr^al and the print here 
reproduced is taken from a later 
filed formal copy. 




BNSDOCID: <GB ^2032863A_I_> 



m 2032863 




FiG.lb. ^^^^^ 




BNSOOCIO: <QB. 



.2032863A_L> 



3/lr 



2032863 



F/G. 3. 



19- 



cV 



'"4 




22n I 



rrnr 



i7©VX 



3 



nG.3b. 



2032863 



FIG. 4. 



GB 2 032 863 A 



SPECIFICATION 

Steering Column Apparatus and Assembly 
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Te ch nicel-Ftekl 

The invention relates to a steering column 
5 assembly and to an alignment bush means 

therefor, which bush means facilitates alignment 
of the steering column during the assembly of the 
steering column apparatus of a vehicle. 

Statement of Invention and Advantages 

1 0 According to the invention there is provided a 
steering column apparatus comprising: 
a steering column shaft, 

a tube, within which the steering column shaft 
Is supported, and 

1 5 a resilient bush means, at least a portion of 
which is within the tube at a position remote from 
the steering input end of said tube and which 
bush means is adapted to support and to align the 
steering column shaft within the tube. 

20 Still further according to the present invention 
there is provided a steering column assembly 
comprising: 

a steering column apparatus, as specified in 
the immediately preceding paragraph, 

25 a frame means, of a vehicle, in which the 
steering column apparatus is supported, and 

wherein the resilient bush means of the 
steering column apparatus or a second resilient 
bush means, supports said steering column 

30 apparatus, to restrain longitudinal movement of 
the apparatus relative to said frame means. 

Preferably the bush means of the steering 
column apparatus of the second bush means 
includes projections between the bush means and 

35 the wall of said frame means to restrain the 
movement of the bush means relative to the 
frame means. 

Preferably the frame means is a support 
means, usually in the form of a housing. 

40 Preferably the lower means of the steering 
column apparatus projections which extend 
between the bush means and the wall of the tube 
within which the steering column shaft Is 
supported to restrain the bush means from 

45 longitudinal movement relative to the tube. 

Preferably the bush of the steering column 
apparatus is resilientiy deformabie to allow for 
radial displacement of the shaft relative to the 
tube during alignment. More preferably the bush 

50 of the steering column apparatus has resilient 
fingers which engage the steering column shaft. 

Preferably the resilient bush means of the 
steering column apparatus is provided with 
splines adapted to support the steering column 

55 shaft so that the shaft is supported without the 
splines collapsing. It is usual for the splines to be 
inwardly directed. More preferably the bush 
means of the steering column apparatus is a split 
bush. Usually the bush means of the steering 

60 column apparatus is made of such material as 
sponge rublser, polytetrafluoroethylene (PTFE) or 
such plastics material as hytrel, delrin and nylon. 



Specific Description 

The invention will now be illustrated, by way of 
reference only, to the accompanying drawings in 
which !- 



Figure 1 illustrates a first embodiment of a 
steering assembly of the invention being a section 
taken through the steering assembly in which the 
bush of the steering column apparatus Is fixed to 
locate a steering column shaft within the steering 
apparatus and wherein a second bush means 
• locates the steering column apparatus In the 
shroud by the means of two pips. 

Figure 2 illustrates a second embodiment of a 
steering assembly of the invention being a section 
through the steering assembly in which the bush 
means of the steering column apparatus is 
provided with inwardly directed splines to locate 
the tube of a steering shaft vvlthin a shroud of the 
apparatus. 

Rgure 3 illustrates a third embodiment of a 
steering assembly of the invention in which the 
steering has a bush means of the steering column 
apparatus which bush means has splines to 
support the steering column shaft within the tube 
and a second bush means to support the steering 
column apparatus within the housing of the 
apparatus. 

Figure 4 illustrates a fourth embodiment of a 
steering assembly of the Invention in which the 
bush means is located through external pips of 
the wall of a shroud of the steering apparatus, the 
walls of the tube contract to the wall of the 
shroud. 

With reference to Figure 1 , a steering column 
assembly according to the invention is shown in 
which a steering column shaft 3 Is connected to a 
pinion shaft 4 through a coupling comprising a 
pafr of circular plates 1 and 2 between which 
plates is a plate 5 of resilient or flexible material. 
Within a tube 6 is located a steering column shaft 
3, which Is located In position by a first bush 
means 1 0 which bush means 1 0 is resilient 
1 05 preferably made of sponge rubber or 

polytetrafluorethylene (PTFE). This enables the 
bush means 1 0 to give in response to slight 
lateral movement of the shaft 3 which may occur 
during rotation of shaft 3 and consequently the 
rotation of shaft 3 is not impaired. The tube 6 Is 
located in a position in the neck of a shroud 8 by 
means of a second bush means 9 having two 
internal locating pips 8, which may be integral in 
one piece with the bush or attached to the bush, 
the shroud S being attached to a toe board 7 of 
the frame of a vehicle. Preferably bush means 9 is 
also made of a resilient material to enable the 
pips of the bush to be located within the 
apparatus without causing stress to the tube 6 or 
shroud 8. 

Figure 1 b Is a cross-section along the line A — 
A showing the bush means 1 0 In relation to the 
tube 6 and shroud 8. 

With reference to Figure 2 a steering column 
1 25 assembly according to the invention is shown 
having a shroud 8 attached to a toe board 7. A 
tube of a steering column shaft 6 is located by a 
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bush means 12 in the neck of shroud 8. The bush 
means 12 is adapted to accommodate the end of 
the tube 6 to and further includes flanges 1 1 
which locates shaft 3 in tube 6. The flanges are of 

— 5 — resHient m atenal t o ena b ies ub st a nt ia l ly 

unimpaired rotation of shaft 3 to occur. The 
flanges 1 1 may be of the same or of different 
resilient material to the bush means 1 2, if the 
flanges 1 1 are attached to bush means 12. 
1 0 However, it is usual for the flanges 1 1 and the 
bush means 12 to be a one piece unit, being 
made of the same resilient material. Steering 
column shaft 3 connects the pinion shaft 4 by a 
coupling comprising plates 1 and 2 connected by 
1 5 plate 5 made of an expandable material. 

Figure 2a shows a cross-section through B — B 
showing the splines 1 1 of the bush means 1 2 
which supports the shaft 3 in tube 6. 

Figure 2b shows in more detail the bush means 
20 12 and flanges 1 1 which support tube 6, shroud 8 
and steering column shaft 3 within the tube 6. 

Figure 2c shows a cross-section along B' — B' 
showing bush means 1 2 relative to tube 6 and 
shroud 8. 

25 With reference to Figure 3, a steering column 
assembly according to the invention is shown in 
which a steering column shaft 3 is located in a 
tube 6 by a first flanged bush 22. A tube 6 is 
located In the neck of shroud 8 attached to a toe 

30 board 2 by bush means 1 9 having two pips which 
holes in shroud 8. The pips may be attached to 
bush means 1 9 or form a one piece unit with bush 
means 1 9. 

FTgure 3b is a section along the line C — C 

35 showing the bush 1 9 locating the tube 6 in the 
neck of shroud 8. 

With reference to Rgure 4, a steering assembly 
according to the Invention is shown having a 
shroud 8 attached to a toe board 7. A tube 6 is 

40 spot welded to the neck of shroud 8 and there are 
holes in the tube 6 for receiving the pips of bush 
means 1 3. The pips of bush means 1 3 may be 
attached to the bush or may form a one piece unit 
with the bush means 1 3. The splines 1 8 of bush 

45 means 1 3, support the shaft 3 in tube 6r and 
splines 1 8 are resilient to allow the rotation of 
shaft 3 to be substantially unimpaired. Preferably 
the splines 1 8 and the bush means 13 are 
integral. However the splines 18 may Instead be 

50 attached to bush means 1 3. 

Claims 

1 . A steering column apparatus comprising: 
a steering column shaft, 

a tube within which the steering column shaft 
55 Is supported, and 

a resilient bush means, at least a portion of 
which is within the tube at a position remote from 
the steering input end of said tube and is adapted 
,^ to support and to align the steering column shaft 
60 within the tube. 

2. A steering column apparatus as claimed in 
Claim 1 , In which the resilient bush means 
includes projections extending between said bush 
means and said tube to restrain the bush means 



65 from longitudinal movement relative to the tube. 
3. A steering column apparatus as claimed in 

Claim 2. in which the projections, extending 

between the bush means and the tube are a one 

pieuu unit, with t he bush -means. 

70 4. A steering column apparatus as claimed in 

any one of Claims 1 to 3, in which the resilient 

bush means is resiliently deformable to allow for 

radial displacement of the steering column shaft. 
5. A steering column apparatus as claimed in 
75 Claim 3 or Claim 4, in which the resilient bush 

means has resilient fingers which engage the 

steering column shaft. 

6- A steering column apparatus as claimed in , 

Claim 3 or Claim 4, In which the resilient bush 
80 means has splines adapted to support the 

steering column shaft. 

7. A steering column apparatus as claimed in ' 

any preceding Claim In which the resilient bush 

means is a split bush. 
85 8. A steering column apparatus as claimed In 

any preceding Claim in which the resilient bush 

means is made of sponge mbber or 

polytetrafluoroethylene (PTFE) or a plastics 

material. 

90 g. A steering column assembly comprising: 

a steering column apparatus as claimed in any 
one of the preceding Claims, 

a frame means of a vehicle in which the 
steering column apparatus Is supported, and 
95 wherein the resilient bush means of the 

steering column apparatus is adapted to support 
said steering column apparatus in said frame 
means. 

1 0. A steering column assembly comprising: 

1 00 a steering column apparatus, as claimed in any 
one of Claims 1 to 8, 

a frame means of a vehicle In which the 
steering column apparatus is supported, and 
a second resilient bush means which supports 
1 05 the steering column apparatus in said frame 
means. 

1 1. A steering column assembly as claimed in 
Claim 9 or Claim 1 0, in which the frame means Is 
a support means in the form of a housing. 

110 1 2. A steering column assembly as claimed In 
any one of Claims 9 to 1 1 , in which the resilient 
bush means includes projections extending 
between the resilient bush means and the wall of 
the frame means to retain the resilient bush 

115 means from longitudinal displacement relative to 
the frame means. 

1 3. A steering column apparatus substantially 
as herein described with reference to any one of 
Rgures 1 to 4 of the accompanying drawings. 

1 20 1 4. A steering column assembly, substantially * 
as herein described with reference to any one of 
Figures 1 to 4 of the accompanying drawings. 
New Claims or Amendments to Claims filed on 1 8- 
May 1979. 

125 Superseded Claims 1 to 14. 

New or Amended Claims: — 

1. A steering column apparatus comprising: 
a steering column shaft. 
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a tube within which the steering column shaft 
is supported, and 

a resilient bush means, at least a portion of 
which Is within the tube at a position remote from 



5 the steering Input end of said tube and is adapted 
to support and to align the steering column shaft 
within the tube, 

the resilient bush means including projections 
extending between said bush means and said 
10 tube to restrain the bush means from longitudinal 
movement relative to the tube. 

2: A steering column apparatus as claimed In 
Claim 1, in which the projections, extending 
between the bush means and the tube, are a one 
1 5 piece unit with the bush means. 

3. A steering column apparatus as claimed In 
Claim 1 or Claim 2 in which the resilient bush 
means is resillently deformable to allow for radial 
displacement of the steering column shaft. 
20 4. A steering column apparatus as claimed In 
Claim 2 or Claim 3, in which the resilient bush 
means has resilient fingers which engage the 
steering column shaft. 

5. A steering column apparatus as claimed in 
25 Claim 2 or Claim 3, In which the resilient bush 

means has splines adapted to support the 
steering column shaft. 

6. A steering column apparatus as claimed in 
any preceding claim in which the resilient bush 

30 means Is a spilt bush. 

7. A steering column apparatus as claimed in 
any preceding claim In which the resilient bush 
means is made of sponge rubber or 
polytetrafluoroethylene (PTFE) or a plastics 

35 material. 



8. A steering column assembly comprising: 
a steering column apparatus as claimed in any 
one of the preceding claims, 

a frame means of a vehicle in which the 



40 steering column apparatus is supported, and 
wherein the resilient bush means of the 
steering column apparatus is adapted to support 
said steering column apparatus iri said frame 
means. 

45 9. A steering column assembly comprising: 

a steering column apparatus, as claimed in any 
one of Claims 1 to 7, 

a frame means of a vehicle In which the 
steering column apparatus Is supported, and 
50 a second resilient bush means which supports 
the steering column apparatus in said frame 
means. 

1 0. A steering column assembly as claimed in 
Claim 8 or Claim 9, in which the frame means is a 

55 support means in the form of a housing. 

1 1 . A steering column assembly as claimed in 
any one of Claims 9 to 1 0, In which the resilient 
bush means Includes projections exteinding 
between the resilient bush means and the wall of 

60 the frame means to retain the resilient bush 

means from longitudinal displacement relative to 
the frame means. 

12. A steering column apparatus substantially 
as herein described with reference to anyone of 

65 Figures 2 to 4 of the accompanying drawings. 

1 3. A steering column assembly, substantially 
as herein described with reference to any orie of 
Figures 2 to 4 of the accompanying drawings. 
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